This study aimed to evaluate the allelopathic activity of aqueous extracts of castor bean (Ricinus communis L.) leaves on germination and initial growth of canola (Brassica napus L.) and radish (Raphanus sativus L.) seedlings. Two experiments were conducted, usingcanola seeds for the first, which was installed in a 2x7 factorial scheme (with two photoperiods -dark and light and seven extracts concentrations -0, 1, 2, 4, 8, 16 and 32%). The second experiment consisted of an evaluation of radish seed germination submitted to seven concentrations of the extracts in the dark photoperiod. The germination of the canola seeds was reduced in the dark, and the use of extracts at concentrations of 16% and 32%inhibited seeds germination for both studied photoperiods. The radish seed germination was completely inhibited when the concentration of 32% was used, however, at the concentrations of 4, 8 and 16% a reduction on rootand hypocoyl development of the seedlings were observed, affirming the high allelopathic potential of castor bean aqueous extracts on canola and radish.
Introduction
On the management of economically important crops, one of the main problems faced by farmers is the infestation of weeds, which brings severe consequences for crops productivity.
During the winter, problems with infestation of radish (Raphanus sativus L.) are common for species such as oilseed rape (Brassica napus L.) radish (Silva et al., 2006) . According to Theisen (2008) , studies indicates that some biotypes of these species have resistance to acetolactate synthase inhibiting herbicides (ALS), which is the first enzyme in the amino acids synthesis pathway. The Intensive use of herbicides with the same active ingredient and the fact that radish is used as forage after the summer crop harvest intensified the spread of this species as weed, making necessary researches aiming the development of new control alternatives (Theisen, 2008 ) .
The canola is a winter oilseed which belongs to the Brassicaceae family, featuring in their grain a great fatty acid composition for the human diet and is also used as an excellent supplement to the formulation of feed for poultry, pigs, and cattle (Tomm, 2007) . It is the most grown oilseed in some countries, however, in Brazil, it has been gaining attention only in recent years due to the advent of the National Program for Biodiesel Production, aimed the production of fuels from vegetable oils (Vargas et al., 2011) .
One of the main difficulties for growing canola in Brazil is the weed control (Vargas et al., 2011) . Added to this, the herbicides indicated for use in post-emergence of the crop are scarce in the national market, making the control more difficult (Tomm, 2000) . Thus, ecological alternatives have been studied, such as plants with allelopathic potential that would enable the production of natural herbicides.
Allelopathy refers to the release of some substances by plants in the environment that could have a harmful or beneficial effect on other plants, , Such substances can be essential oils, resins, alkaloids, flavonoids, tannins, among other compounds (Rice, 1984; Taiz & Zeiger, 2004) .
Some plants produce large allelopathic and power compounds that has been widely studied in order to obtain alternatives for the increasing use of chemicals in weeds control (Ohara, 1995) . Other plants produce secondary metabolites, but are not able to inhibit or avoid other plant germination, depending on the species that produces the secondary metabolites and also the species which is receiving such allelopathic effect. Rigon et al. (2012) studying the allelopathic effect of radish leaves on the bean crop observed that the extracts of leaves did not inhibit castor bean germination. However, Rigon et al. (2014) is a species of the Euphorbiaceae family that features an average of 49% of oil in their seeds.
Furthermore, the seeds and the leaves contain a very toxic protein called ricin (Ohara, 1995; Rizzi et al., 2010) . Added to this, its leaves, stems, seeds and roots have a large amount of flavonoids, tannins, and alkaloids, important secondary metabolites that can confer allelopathic potential on other species (Rana et al., 2012; Alugah & Ibraheem 2014) .
The importance of this crop is increasing by the biofuelsproduction, but also for its use as a raw material for the chemical industry. It is also used in the composition of products as varnishes, paints, and plastics, as well as pesticide and fertilizer (Rizzi et al., 2010) . However, studies regarding the allelopathic effect of this oilseed are scarce.
Based on the facts presented and the hypothesis that castor extracts hamper the germination and initial development only of radish radish, the aim of this study was to evaluate the allelopathic activity of castor leaves extracts on the germination and initial development of canola and radish seedlings. The gearbox were placed in a growth chamber type Biochemical Oxygen Demand (BOD), with controled photoperiod and temperature at 25 ± 2°C for both species.
Material and methods

Two
For both experiments daily germination ratings were carried out, from the first to the seventh day after the experiment installation.
It was considered as germinated seed when 2 mm of root protrusion was observed (Ferreira & Aquila 2000) . difference to the F test, the means were compared according to Tukey´s test, using 5% of error probability for both tests. Statistical analysis were performed using the SISVAR® software (FERREIRA, 2011) .
Results and discussion
In Table 1 is possible to observe the pHs of the castor bean leaves extracts. The lowest pH value observed was 6.11 for the extract with 32% of concentration and the highest the 6.98
observed for the control. Thus, the pH of the extracts did not influence seeds germination, since the observed pHs are in the range of 6.0 to 7.5, which is considered ideal and promotes biochemical processes and plant nutrition (Brazil, 2009 The averages related to the variables of germination of canola seed in both photoperiods tested are shown in .99** *Means followed by the same lowercase letter in column and uppercase in the line, do not differ by Tukey´s test at 5% probability of error. **Significant difference by F test at 5% probability of error. ns Not significant at F test at 5% probability of error.
According to Gonzalez et al. (2002) On Table 3 It was also observed that the seeds submitted to extracts of 1 and 2% of concentration and for both photoperiods, showed higher hypocotyl length than the control.
However, only those submitted to dark photoperiod differ significantly from others, demonstrating certain stimulus and indicating that the extracts applied at low concentrations may be associated with an increase in cell division. .766** *Means followed by the same lowercase letter in the column and uppercase letter in the line do not differ according to Tukey´s test at 5% probability of error. **Significant difference by F test at 5% probability of error. ns Not significant at F test at 5% probability of error. Means followed by the same letter in the column do not differ by Tukey´s test at 5% probability of error. Gatti et al. (2004) , using different extracts It is observed in Table 4 Means followed by the same letter in the column do not differ by Tukey´s test at 5% probability of error.
As can be seen in Table 5 , the lower concentrations stimulated the growth of root and aerial parts. This stimulus has been extensively studied in allelopathy experiments. According to Rice (1984) , this process is directly related to the influence of the extract on the fitohormonal production of target species, or there is an increase in the sensitivity of their tissues. Other authors, such as Hong et al. (2004) , affirm that this stimulus is a defense mechanism to lower concentrations of the extracts. Borella et al. 
